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» Results on spin dependence for exclusive p° production

a) P° spin density matrix elements and R = 0, / 05

b) longitudinal double-spin asymmetry A,° <= new result

» Future measurements of GPDs at COMPASS
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Physics of exclusive p? production

pQCD calculations or pQCD-inspired
models with exchange of 2 quarks or
2 gluons (at Q*> 1 GeV?)

; W vE ﬂci/ﬂ Diffraction
\n_ Regge theory:

At low energy (W <5 GeV)
exchange of Reggeons p, o, a,, f,

uN ->u'Np
—>TT'T

i

N N’
At higher energies exchange of Pomeron

Aim of the present analysis:

spin structure of cross section / helicity amplitudes for y*N — p'N

@ is helicity of y* retained by p® (SCHC) ) Better

: : derstandi
@ natural/unnatural parity of exchanged object > i> Erflpeor;:?orll?f

® R= 0,/0; vs. Q? nature




Incoherent exclusive p° production

m+ - inva riant mass
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p° angular distributions W(cos0, ¢, ®)
depend on the spin density matrix elements (SDME)
= 23 (15) observables with polarized (unpolarized) beam

Y'P center—of-mass frame |

SDMEs are bilinear combinations
of the helicity amplitudes

A(Y*(hy) — p(hy)) =Ty
A, = 1,0 A = =1,0

This analysis:
only one-dimensional
angular distribution

We also use:
y=0-o




Angular distributions
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Measurement of rog;

001 < Q* <005« Q* <03« Q°*

EE B s
Distribution : 0.9
3 g O COMPASS PRELIMINARY W =10 GeV
W(cos@):—[(l—r§§)+(3r(§)§—l)cosze] 085 & ZEUs  W-55/60Gev ) |
4 07f. A HI W - 70 GeV w1
“"F Y Eee5 W=18GeV by
- 4
Spin density matrix element: 061 5 |
0.5F
2 2 C 1
04 |T01| +(8+5)|T00| SCHC 9 0.4F- 1o 1
Too ~ 7 - 04 !
or +(e+9d)o OT 0.aF- r "
- 00 5
- L
T,,:, are helicity amplitudes ™ 7
0.1} o
meson photon N B
107 10" 1

10
Q?(GeVic)*



Determination of R .=c,/c;

If SCHC holds :

only Tyo20
T,,20

Then :

o, 1 r)

6, (e+8)1-r%

Impact on GPD study:
easy determination of o
factorisation only valid for o,
o, is dominant at Q2>2 GeV?
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- High statitics from (Gevie)
quasi-photoproduction to hard production

- Better coverage at high Q?
with 2003 and 2004 data



Measurement of ro¢ and Imr3
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Longitudinal double-spin asymmetry for exclusive p° production

Both muon beam and target have to be polarized along the beam direction

. —
for COMPASS polarized d from SLiD

4P = 51/2793/2
G1/2 T63/2

Gy, (O3)p) cross section for ¥ * N —> pO N for antiparallel (parallel) spin orientation
of y* and target NV

Ultimately one determines

& can arise from exchange of a,(1260) trajectory in t-channel (small at 160 GeV)
& from interference of amplitudes for exchange in t-channel of Reggeons
with natural parity: p, w, f, a,(1320), P(pomeron) and unnatural parity: z, a,(1260)

(sensitivity even to small contributions of the latter ones)

& if only non-perturbative P Alp ~ ()

@ in pQCD-inspired models possible Alp # () => access to spin dependent GPDs

/ V\
Ryskin  Goloskokov and Kroll



Evaluation of depolarization factor (D) and dilution factor (f)

for incoherent exclusive p? production

G(:“’N)TU o O-(H’N)TTT L 1 raw

1 1
ALL(MN — [LNpO) — — e e
o(bN)y +o(uN)ry  f P P

1
A?(v*N — p°’N) = - Arr(pN — pNp°)

used values of A-dependent cross sections (for f) and ratio R (for D)

specific for incoherent exclusive p° production

for more details on extraction of A,? see talk of Oleg Grajek at Dubna-Spin05

at  http://thsunl/jinr.ru/meeting/2005/spin2005



COMPASS preliminary and HERMES results on AP (d)
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COMPASS results on AP
on polarized deuteron
target consistent with 0

Extended kinematical
range of COMPASS by
almost 2 decades down
both in Q% and x

COMPASS : inner bars —stat.
outer — total errors

HERMES: total errors



G6PDs and relations to the physical observables

\

“‘..0‘ y, TC, p, M...

t RN

The observables are some integrals of GPDs over x

factorization

Dynamics of partons

in the Nucleon Models:

Parametrization
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Fit of Parameters to the data
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possible solution to complete the COMPASS setup

for DVCS ( up—ppy ) and HEMP ( uyp—ppM , where M=p, o, ¢, T, n...) 200
ECALO .
Neutral detection
V3 T
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- TOF counters 1 Megas
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New: liquid H2 target + recoil detector + extended calorimetry (ECALO)

2004-2007:
Goal: full test of feasibility of a 45° ( in ¢) sector recoil detector

2010:
To be ready with the full detector



- w DVCS+ Bethe Heitler - %iw

p —

BH calculable
The high energy muon beam at COMPASS
allows to play with the Q*=4 GeV’
relative contribution DVCS-BH

C £,=190GeV BH+VCS

which depends on
P AT - VCS
10 | x=0.1 — BH

1/y = 2 m, E; x5 /Q?

Higher energy: DVCS>>BH
= DVCS cross section

[
=
[

do/dQ’ dx, dt dp(nb/GeV rad)
=
[

4 2 0 2 4 6
Smaller energy: DVCS~BH 1 E,.=100 GeV
—Interference term will provide 10+ xg=0.1
DVCS amplitude |
10
07 {< 1GeVp)
o AR i
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Example of estimates for DVCS at COMPASS

DVCS Beam Charge Asymmetry (BCA) measured with
the 100 GeV muon beam at COMPASS

g~ (P y H(x,g,1) BCA Q%4405 GeV?
0] 0] X -
-1 X — g 0.25 £ x = 0.05 + 0.02
Model 1: H(x,§,1) ~ q(x) F(t) 0 2(5)_ __________________________________________________________
e del 2
Model 2: H(x,0,t) = q(x) e ' ‘b¢2> '0'5; | | -+ le
'T | 1 | 1
= q(x) / x* 0 50 100 150
In 2010 BCA ?
L£=1.31032 cm-2 s-! 0'43 x = 0.10 + 0.03
efficiency=25% 0.2}
150 days data taking Only 2/18 0 N
data sets \ :
0.2

In total 3 bins in xz= 0.05, 0.1, 0.2 |-04t— 1t 1+ . |
6 bins in Q% fr‘om21'o76<av2 0 50




Summary

@ High-statistics data on SDM elements and R for incoherent exlusive p® production

in a wide Q? range (including small Q? not covered previously)

@ Asymmetry A,? (d) consistent with zero over wide range of Q? and x

first measurement at small Q? and small x

& Preparations for GPDs measurements at COMPASS in progress
high-statistics results on DVCS and HEMP possibly since 2010



	Incoherent exclusive ρ0 production
	Angular distributions
	Measurement of r
	Determination of Rρ° =sL/sT
	Measurement of r     and Im r


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /POL <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1683.780 2383.937]
>> setpagedevice


